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Experimental 

Crystal data 

C 20 H 15 BrN 6 O4S 
M, = 515.35 
Triclinic, PI 
a = 6.3842 (3) A 
b = 10.0832 (5) A 
c = 17.1563 (8) A 
a = 104.873 (1)° 
B = 93.507 (1)° 



Data collection 

Bruker SMART APEXII DUO 

CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 

T min = 0.553, r m „ = 0.892 

Refinement 

R[F 2 > 2a(F 2 )] = 0.032 

wR(F 2 ) = 0.089 

S = 1.03 

6161 reflections 

297 parameters 



y = 98.189 (1)° 
V = 1050.99 (9) A 3 
Z = 2 

Mo Ka radiation 
jtt = 2.10 mm -1 
T = 100 K 

0.32 x 0.26 x 0.06 mm 



21938 measured reflections 
6161 independent reflections 
5241 reflections with / > 2a(l) 
R:„, = 0.029 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.95 e A~ 3 

A,o min = -0.50 e A~ 3 



In the title compound, CajHisBrNgCXtS [symstematic name: 
4-({[4-amino-6-(p-bromobenzyl)-5-oxo-4,5-dihydro-l,2,4-tri- 
azin-3-yl]sulfanyl}acetyl)-3-phenyl-l,2,3-oxadiazol-3-ium-5- 
olate], the 4,5-dihydro-l,2,4-triazine ring is essentially planar 
[maximum deviation = 0.020 (1) A] and is inclined at dihedral 
angles of 89.06 (9), 82.21 (8) and 83.98 (8)° with respect to the 
oxadiazol-3-ium, phenyl and benzene rings. The oxadiazol-3- 
ium ring forms dihedral angles of 52.71 (9) and 8.77 (9)°, 
respectively, with the phenyl and benzene rings. In the crystal, 
the molecules are linked via pairs of intermolecular N— 
H- ■ O hydrogen bonds, generating i?f(10) ring motifs and are 
further linked via intermolecular N— H- ■ N and weak C— 
H- ■ O hydrogen bonds into infinite columns along [100]. 

Related literature 

For general background to and the biological activity of 
sydnone derivatives, see: Rai et al. (2008); Jyothi et al. (2008). 
For standard bond-length data, see: Allen et al. (1987). For 
hydrogen-bond motifs, see: Bernstein et al. (1995). For the 
stability of the temperature controller used in the data 
collection, see: Cosier & Glazer (1986). 




t Thomson Reuters ResearcherlD: A-3561-2009 
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Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D—H 


H- ■ -A 


D-A 


D-H-A 


N6-H1JV6- ■ W 


0.81 (3) 


2.47 (3) 


2.9835 (19) 


123 (2) 


N6-H1JV6- ■ -N4 1 


0.81 (3) 


2.40 (3) 


3.050 (2) 


138 (3) 


N6-H2JV6- ■ 04" 


0.86 (3) 


2.15 (3) 


2.989 (2) 


164 (2) 


C14-H14B- ■ 03'" 


0.97 


2.50 


3.416 (2) 


157 


Symmetry codes: (i) x - 


- 1, v, z; (ii) — x 


+ 1, -y, -z; 


(iii) x, -y, -z. 





Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT, program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

HKF and CKQ thank Universiti Sains Malaysia for the 
Research University Grant (No. 1001/PFIZIK/811160). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5224). 
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4-({ [4-Amino-6-(/;-bromobenzyl)-5-oxo-4,5-dihydro-l ,2,4-triazin-3-yl] sulfanyl} acetyl)-3- 
phenylsydnone 

H.-K. Fun, C. K. Quah, Nithinchandra and B. Kalluraya 
Comment 

Sydnones are mesoionic heterocyclic aromatic chemical compounds. The study of sydnones remains as a field of interest 
because of their electronic structures and varied types of biological activities (Rai et al, 2008). Recently sydnone derivatives 
were found to exhibit promising antimicrobial properties (Jyothi et al., 2008). Since their discovery, sydnones have shown 
diverse biological activities and it is thought that the mesoionic nature of the sydnone ring promotes significant interactions 
with biological systems. Photochemical bromination of 3-aryl-4-acetylsydnone affords 3-aryl-4bromoacetylsydnones. Con- 
densation of 4-amino-6-(4-bromobenzyl)-3- sulfanyl- l,2,4-triazin-5(4H)-one with 3-aryl-4-bromoacetylsydnones yields S- 
substituted triazinone derivatives (Jyothi et al, 2008). 

The molecular structure is shown in Fig. 1. The 4,5-dihydro-l,2,4-triazine ring (N3-N5/C11-C13) is essentially planar 
[maximum deviation = 0.020 (1) A at atom N5] and is inclined at angles of 89.06 (9), 82.21 (8) and 83.98 (8) ° with respect 
to the oxadiazol-3-ium (01/N1/N2/C7/C8) phenyl (C1-C6) and benzene (C15-C20) rings. The dihedral angles between 
oxadiazol-3-ium ring (01/N1/N2/C7/C8) and the phenyl and benzene rings (C1-C6 and C15-C20) are 52.71 (9) and 8.77 
(9)°, respectively. The bond lengths (Allen et al, 1987) and angles are within normal ranges. 

In the crystal (Fig. 2), the molecules are linked via pairs of intermolecular N6-H2N6 - 04 11 hydrogen bonds (Table 
1), generating R2 2 (10) ring motifs (Bernstein et al, 1995) and are further linked via intermolecular N6-H1N6--N3 i , 
N6-H1N6 - N4 1 and weak C14-H14B-03 111 hydrogen bonds (Table 1) into infinite one-dimensional columns along [100]. 

Experimental 

To a solution of 4-bromoacetyl-3-phenylsydnone (0.01 mol) and 4-amino-6-(4-bromobenzyl)-3 -sulfanyl- 1,2,4-triazin- 
5(4H)-one (0.01 mol) in ethanol, catalytic amount of anhydrous sodium acetate was added. The solution was stirred at room 
temperature for 2 to 3 h. The solid product that separated out was filtered and dried. It was then recrystallized from ethanol. 
Crystals suitable for X-ray analysis were obtained from 1:2 mixtures of DMF and ethanol by slow evaporation. 

Refinement 

H1N6 and H2N6 were located in a difference Fourier map and were refined freely. The remaining H atoms were positioned 
geometrically and refined using a riding model with C-H = 0.93 or 0.97 A and (7i S0 (H) =1.2 U e q(C). The highest residual 
electron density peak is located at 0.88 A from Brl and the deepest hole is located at 0.72 A from Brl. 
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Figures 




Fig. 1. The molecular structure of the title compound showing 50% probability displacement 
ellipsoids for non-H atoms. 



Fig. 2. Part of the crystal structure of the title compound, viewed along the c axis. H atoms 
not involved in hydrogen bonds (dashed lines) have been omitted for clarity. 



4-({[4-Amino-6-(p-bromobenzyl)-5-oxo-4,5-dihydro-1,2,4-triazin-3-yl] sulfanyl}acetyl)-3-phenylsydnone 



Crystal data 




C2oHi 5 BrN 6 04S 


Z = 2 


M r = 515.35 


F(000) = 520 


Triclinic, PI 


D x = 1.628 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 6.3842 (3) A 


Cell parameters from 8506 reflections 


b= 10.0832 (5) A 


6 = 2.5-30.1° 


c= 17.1563 (8) A 


li = 2.10 mm 1 


a = 104.873 (1)° 


T= 100 K 


(3 = 93.507 (1)° 


Plate, colourless 


y = 98.189 (l)° 


0.32 x 0.26 x 0.06 mm 


V= 1050.99 (9) A 3 





Data collection 



Bruker SMART APEXII DUO CCD area-detector 
diflxactometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 

T min = 0.553, T max = 0.892 

21938 measured reflections 



6161 independent reflections 

5241 reflections with / > 2a(I) 
R int = 0.029 

6max — 30.2 , 9 m j n — 2.1 



h = -9^ 

£ = -14- 
/ = -24- 



>14 
.24 



Refinement 



Refinement on F 
Least-squares matrix: full 
RIF 2 > l^F 2 )} = 0.032 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 
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wR(F 2 ) = 0.089 

S= 1.03 

6161 reflections 
297 parameters 
0 restraints 



H atoms treated by a mixture of independent and 
constrained refinement 



w = l/[a 2 CF 0 2 ) + (0.0469P) 2 - 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.95eA" 3 

Ap min = -0.50eA" 3 



0.5765P] 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cyrosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 

cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 

in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 

for estimating esds involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 




Brl 


0.14494 (4) 


0.177407 (19) 


-0.446529 (11) 


0.02915 (7) 


SI 


0.25040 (6) 


0.42973 (4) 


0.10384 (3) 


0.01811 (9) 


Ol 


-0.50655 (19) 


0.68942 (12) 


0.23590 (8) 


0.0188 (2) 


02 


-0.2801 (2) 


0.71471 (13) 


0.14077 (8) 


0.0208 (3) 


03 


-0.0592 (2) 


0.36960 (13) 


0.21831 (8) 


0.0220 (3) 


04 


0.3090 (2) 


-0.01318(13) 


-0.08910(8) 


0.0205 (3) 


Nl 


-0.3930 (2) 


0.52932 (14) 


0.27862 (9) 


0.0149 (3) 


N2 


-0.5387 (2) 


0.60958 (15) 


0.28897 (9) 


0.0186 (3) 


N3 


-0.0707 (2) 


0.26436 (15) 


0.00189(9) 


0.0170 (3) 


N4 


-0.1524 (2) 


0.14792 (15) 


-0.06048 (9) 


0.0181 (3) 


N5 


0.2602 (2) 


0.18642 (14) 


0.00230 (9) 


0.0143 (3) 


N6 


0.4749 (2) 


0.22357 (17) 


0.03542 (11) 


0.0206 (3) 


CI 


-0.2106 (3) 


0.44195 (17) 


0.37978 (11) 


0.0196 (3) 


H1A 


-0.0839 


0.4967 


0.3756 


0.024* 


C2 


-0.2207 (3) 


0.36200 (19) 


0.43441 (11) 


0.0238 (4) 


H2A 


-0.0994 


0.3628 


0.4675 


0.029* 


C3 


-0.4115 (3) 


0.28031 (19) 


0.44025 (12) 


0.0259 (4) 


H3A 


-0.4172 


0.2280 


0.4777 


0.031* 


C4 


-0.5930 (3) 


0.2768 (2) 


0.39032 (12) 


0.0248 (4) 


H4A 


-0.7196 


0.2214 


0.3940 


0.030* 


C5 


-0.5857 (3) 


0.35610 (18) 


0.33486 (11) 


0.0200 (3) 


H5A 


-0.7060 


0.3541 


0.3009 


0.024* 


C6 


-0.3950 (3) 


0.43812 (16) 


0.33132 (10) 


0.0159 (3) 
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0.2972 
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-0.3625 


0.025* 


C20 


0.1132 (3) 


-0.04737 (17) 


-0.27502 (11) 


0.0191 (3) 


H20A 


0.1929 


-0.1067 


-0.2577 


0.023* 


H1N6 


0.538 (4) 


0.226 (3) 


-0.0038 (17) 


0.032 (7)* 


H2N6 


0.512(4) 


0.153 (3) 


0.0487 (14) 


0.021 (6)* 



Atomic displacement parameters (A 2 ) 





U u 


U 22 


C/ 33 


U 12 


t/ 13 


U 2i 


Brl 


0.04790 (14) 


0.02057 (9) 


0.01944 (10) 


0.00057 (8) 


0.00410 (8) 


0.00878 (7) 


SI 


0.01188(18) 


0.01887 (18) 


0.0231 (2) 


0.00468 (14) 


0.00303 (15) 


0.00339 (15) 


Ol 


0.0194 (6) 


0.0176 (5) 


0.0236 (6) 
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0.0060 (5) 


0.0094 (5) 
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0.0218(6) 


0.0192 (6) 


0.0270 (7) 


0.0074 (5) 


0.0063 (5) 


0.0132 (5) 
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0.0233 (6) 


0.0210(6) 


0.0275 (7) 


0.0115 (5) 


0.0070 (5) 


0.0118 (5) 
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0.0215 (6) 


0.0212(6) 


0.0228 (6) 


0.0122 (5) 
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0.0075 (5) 


Nl 


0.0147 (6) 


0.0137(6) 


0.0175 (7) 


0.0047 (5) 
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0.0221 (7) 
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0.0103 (6) 


0.0258 (7) 
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0.0081 (5) 


0.0019(6) 


0.0064 (6) 


CI 


0.0211 (8) 


0.0175 (7) 


0.0207 (8) 


0.0038 (6) 
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0.0057 (6) 
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0.0283 (9) 
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O.OiyO (a) 


a a 1 c 1 ^"7\ 
O.Olol (/) 


u.uziy (o J 


A AAT 1 1 
0.0021 (0) 


A AA/1A 
0.0040 (0 ) 


A AA"7 1 i C\ 
0.00 / 1 (O) 


C15 


a a 1 a a /o~\ 

0.0190 (6) 


0.0143 (7) 


A A 1 "7*7 /"0"\ 

0.0177 (8) 


A AAT O (£\ 

0.0038 (6) 


A AAAC t C\ 

0.0005 (6) 


A A A A A t£\ 

0.0044 (6) 


C16 


0.0215 (8) 


0.0188 (7) 


0.0221 (8) 


0.0086 (6) 


0.0019(6) 


0.0047 (6) 


C17 


0.0310(9) 


0.0177 (7) 


0.0216 (8) 


0.0094 (7) 


-0.0017(7) 


0.0062 (6) 


C18 


0.0301 (9) 


0.0150 (7) 


0.0158 (8) 


0.0018(6) 


0.0018(7) 


0.0047 (6) 


C19 


0.0219(8) 


0.0216(8) 


0.0201 (8) 


0.0059 (6) 


0.0055 (7) 


0.0056 (6) 


C20 


0.0217(8) 


0.0176 (7) 


0.0203 (8) 


0.0078 (6) 


0.0021 (6) 


0.0068 (6) 



Geometric parameters (A, 

Brl— C18 
SI— Cll 
SI— C10 
Ol— N2 

01— C7 

02— C7 

03— C9 
CM— CI 3 
Nl— N2 
Nl— C8 
Nl— C6 
N3— Cll 
N3— N4 
N4— C12 
N5— Cll 
N5— CI 3 
N5— N6 
N6— H1N6 
N6— H2N6 
CI— C2 
CI— C6 
CI— H1A 
C2— C3 
C2— H2A 
C3— C4 
Cll— SI— C10 
N2— Ol— C7 
N2— Nl— C8 
N2— Nl— C6 
C8— Nl— C6 
Nl— N2— Ol 
Cll— N3— N4 
CI 2— N4— N3 
Cll— N5— C13 



1.9049 (18) 
1.7508 (17) 
1.8020 (16) 
1.3680 (19) 
1.429 (2) 
1.200(2) 
1.218(2) 
1.2187(19) 
1.3088 (19) 
1.368 (2) 
1.445 (2) 
1.300(2) 
1.381 (2) 
1.300 (2) 
1.3680 (19) 
1.389 (2) 
1.4112 (19) 
0.81 (3) 
0.86 (3) 
1.383 (3) 
1.389 (2) 
0.9300 
1.394 (3) 
0.9300 
1.389 (3) 

99.93 (8) 
110.81 (12) 
114.46 (14) 
114.57(14) 
130.92 (14) 
105.56 (13) 
118.15 (13) 
120.73 (14) 
121.19(13) 



C3— H3A 
C4— C5 
C4 — H4A 
C5— C6 
C5— H5A 
C7— C8 
C8— C9 
C9— C10 
C10— H10A 
C10— H10B 
C12— C13 
C12— C14 
C14— C15 
C14— H14A 
C14— H14B 
CI 5— C20 
C15— C16 
C16— C17 
C16— H16A 
C17— C18 
C17— H17A 
C18— C19 
CI 9— C20 
C19— H19A 
C20— H20A 

C8— C9— C10 
C9— C10— SI 
C9— C10— HI OA 
SI— C10— HI OA 
C9— C10— HI 0B 
SI— C10— HI 0B 
HI OA— C10— HI 0B 
N3— Cll— N5 
N3— Cll— SI 



0.9300 
1.390 (3) 
0.9300 

1.385 (2) 
0.9300 
1.428 (2) 
1.465 (2) 
1.519 (2) 
0.9700 
0.9700 
1.469 (2) 
1.504(2) 
1.514 (2) 
0.9700 
0.9700 
1.393 (2) 
1.401 (2) 
1.389 (3) 
0.9300 
1.384 (3) 
0.9300 

1.386 (2) 
1.393 (3) 
0.9300 
0.9300 
113.52(13) 
112.99 (11) 
109.0 
109.0 
109.0 
109.0 
107.8 

124.05 (15) 
121.47(12) 
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CI 1 — JN j — JNo 


1 1 £. HI (\ 1\ 
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pi ■] XTC ~\T£ 

CI 3 — JN J — JNo 


m /ri p q \ 

121.01 (13) 


JN J — JN o — hi 1 JN o 


1 m i / 1 n\ 

1U3.Z (ly) 


\K T\T£ I_I1M/£ 

JN j — JN 0 — 112 JN o 


1U /. / (1 j) 


hi 1 JN o — JN o — 112 JN o 


1 pii /i\ 
1U3 (2) 


n n p/r 
C2 — CI — Co 


1 1 O 1/1 /1 *7\ 

Ho.14 (1 /) 


( ") pi III A 

CZ — C 1 — H 1 A 


1 1A Q 

izu.y 


p^ n in a 
Co — C 1 — rl 1 A 


1 1A Pi 

1ZU.V 


pi PO PQ 

CI — Cz — C3 


1 1A CPi ( 1 *7\ 

IZU.jU (1 /) 


p 1 pi TJl A 

C 1 — CZ — rlZ A 


1 1 A 0 

i iy.o 


PT PI UO A 

C3 — Cz — Hz A 


1 1 Pi O 
119.0 


P/1 pQ pi 

C4 — C3 — Cz 


1 1 Pi TC Pi 0\ 

IZU.Zj (lo) 


P/1 pQ TJQ A 

C4 — C 3 — rl 3 A 


1 1 Pi Pi 

1 ly.y 


PI PQ TJQ A 

Cz — C3 — H 3 A 


1 1 pi pi 
iiy.y 


PQ p /] PC 

C3 — C4 — Cj 


1 ia a^: n o\ 
IZU.Uo (lo) 


PI P/1 I I 1 A 

C3 — C4 — 114 A 


1 in a 
1ZU.U 


PC P/1 I I 1 A 

CD — C4 — 114 A 


1 in a 
1ZU.U 


P£ PC P/1 

Co — Cj — C4 


1 1 O A £ /1 H\ 

llo.4o (1 /) 


p/1 pc TTC A 

Co — Cj — HjA 


1 1A O 

IZU.o 


P/1 PC IIC A 

C4 — C J — H J A 


1 in o 
IZU.o 


( -c p/: pi 

C J — Co — C 1 


111 CO ( 1 £.\ 

122. jo (lo) 


( p/: \ti 

Cj — Co — JN 1 


1 1 Q 1/1 ✓ 1 C\ 

1 lo. 14 (1 j) 


pi P/T \T1 

CI — Co — JN 1 


1 1 Q 1 £ (\ C~\ 

i iy. lo (i j) 


PI P*7 PO 

Uz — C / — Co 


11^11 /"I £\ 

13o.l 1 (lo) 


PI P*7 ( \ 1 

Uz — C / — <J 1 


1 Ipl 1 Pi / 1 /I \ 

lZU.3y (14) 


C9, CI 01 




Nl — C8 — C7 


105.67 (13) 


Nl — C8 — C9 


126.27 (14) 


C7 — C8 — C9 


127.67 (15) 


03 — C9 — C8 


122.63 (16) 


03 — C9 — CIO 


123.85 (15) 


PQ \T| XT') pi 

Co — JN 1 — JN Z — (J 1 


Pi £C /1 Q\ 

U.oj (lo) 


p/: xt i \n pi 
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51.6 (2) 


C8— Nl— C6— C5 


-131.18(18) 


N2— Nl— C6— CI 


-124.54 (17) 


C8— Nl— C6— CI 


52.6 (2) 


N2— Ol— C7— 02 


179.06 (15) 


N2— Ol— C7— C8 


-0.09(17) 



XTf P 1 1 C 1 

JN j — Cll — M 


11/1 A *7 /I 1\ 

1 14.4 / (1Z) 


M/1 P 1 1 p 1 Q 

JN4 — ClZ — C13 


1 11 CA C\ C\ 

iz3.jy (i j) 
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JN4 — ClZ — C14 
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1 1U.Z 
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1 1U.Z 
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1 1U.Z 
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1 1 A 1 

1 1U.Z 


TJ1 A A PI /I I I 1 /] T) 
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1 AO C 

IUo.j 


P1A P1C PU 

C2U — C 1 j — C 1 o 


1 1 A 11 C\ £S\ 

lly.23 (lo) 


P1A PK p 1 A 
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ill c 1 (\ Ci 

IZl.jl (1j) 
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pn pu pi c 
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1 1 A & 

lly.o 
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1 1 Q £ 

i iy.o 
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110 Ol C\ A\ 

llo.o3 (14) 
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1 1 O.O'-t y l O 1 
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175.89 (14) 
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Hydrogen-bond geometry (A, °) 



D—H-A D — H 

N6— H1N6-N3' 0.81 (3) 

N6— H1N6-N4' 0.81 (3) 

N6— H2N6-04" 0.86 (3) 

C14— H14B-03"' 0.97 



Symmetry codes: (i) x+l,y, z; (ii) -x+1, -y, -z; (iii) -x, -y, -z. 



H-A D-A D—H-A 

2.47 (3) 2.9835 (19) 123 (2) 

2.40 (3) 3.050 (2) 138 (3) 

2.15 (3) 2.989 (2) 164 (2) 

2.50 3.416 (2) 157 
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